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DEPARTMENT  OF  THE  ARMY 
PHILADELPHIA  DISTRICT.  CORPS  OF  ENGINEERS 
CUSTOM  HOUSE- 2D  A  CHESTNUT  STREETS 
PHILADELPHIA.  PENNSYLVANIA  I0IOS 


Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


SB  APR 


Dear  Governor  Byrne: 

Inclosed  is  the  Phase  I  Inspection  Report  for  Blackwood  Lake  Dam  in  Camden 
County *  New  Jersey  which  has  been  prepared  under  authorization  of  the  Dam 
Inspection  Act,  Public  Law  92-367.  A  brief  assessment  of  the  dam's 
condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Blackwood  Lake  Dam,  initially  listed  as  a  high 
hazard  potential  structure,  but  reduced  to  a  significant  hazard  potential 
structure  as  a  result  of  this  inspection,  is  judged  to  be  in  fair  overall 
condition.  The  dam's  spillway  is  considered  inadequate  because  a  flow 
equivalent  to  68  percent  of  the  One  Hundred  Year  Flood  would  cause  the  dam 
to  be  overtopped.  To  ensure  adequacy  of  the  structure,  the  following 
actions,  as  a  minimum,  are  recommended: 

a*  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of  approval 
of  this  report.  Within  three  months  of  the  consultant's  findings  remedial 
measures  to  ensure  spillway  adequacy  should  be  initiated. 

b.  Within  six  months  from  the  date  of  approval  of  this  report  the 
following  remedial  actions  should  be  initiated: 

(1)  The  downstream  slopes  of  the  dam  embankment  in  the  vicinity  of 
the  bridge  wingwalls  should  be  regraded,  compacted,  and  topped  with  suitable 
slope  paving.  The  channel  banks  immediately  downstream  should  be  protected 
with  stone  riprap. 

(2)  The  immediate  downstream  channel  bottom  should  be  filled  in  with 
heavy  stone  to  prevent  continual  scouring  and  preclude  the  undermining  of 
the  bridge  structures. 

(3)  The  spalled  and  deteriorated  concrete  surfaces  of  the  bridge 
should  be  patched  and  the  masonry  of  the  wingwalls  on  the  downstream  side  be 
repaired. 
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Honorable  Brendan  T.  Byrne 

(4)  The  owners  should  develop  a  plan,  in  cooperation  with  the  South 
Jersey  Gas  Company,  to  either  relocate  the  gas  mains  away  from  the  spillway 
channel  or  adequately  protect  them  against  rupture  during  overtopping  of  the 

dam. 

c.  The  owner  should  develop  written  operating  procedures  and  a  periodic 
maintenance  plan  to  ensure  the  safety  of  the  dam  within  one  year  from  the 
date  of  approval  of  this  report. 

d.  An  emergency  action  plan  should  be  developed  which  outlines  actions 
to  be  taken  by  the  owner  to  minimize  the  downstream  effects  of  an  emergency 
at  the  dam  within  six  months  from  the  date  of  approval  of  this  report. 

A  copy  of  the  report  is  being  furnished  to  Hr.  Dirk  C.  Hofman,  New  Jersey 
Department  of  Environmental  Protection,  the  designated  State  Office  contact 
for  this  program.  Within  five  days  of  the  date  of  this  letter,  a  copy  will 
also  be  sent  to  Congressman  Florio  of  the  First  District.  Under  the 
provision  of  the  Freedom  of  Information  Act,  the  inspection  report  will  be 
subject  to  release  by  this  office,  upon  request,  five  days  after  the  date  of 
this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National  Techni *  il 
Information  Services  (NTIS),  Springfield,  Virginia  22161  at  a  reascr  ’■  l* 
cost.  Please  allow  four  to  six  weeks  from  the  date  of  this  letter  for  i..-,' 
to  have  copies  of  the  report  available. 

An  important  aspect  of  the  Dam  Inspection  Program  will  be  the  implementation 
of  the  recommendations  made  as  a  result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  tc 
implement  our  recommendations. 

Sincerely, 


1  Incl 


JAMES  G.  TON 


As  stated 


Colonel,  Corps  of  Engineers 


District  Engineer 

Copies  furnished: 

Mr.  Dirk  C.  Hofman,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.0.  Box  CN029 

Trenton,  NJ  0862S 

Mr.  John  O' Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Regulation 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.0.  Box  CN029 
Trenton,  NJ  08625 
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This  dam  was  inspected  on  3  September  I960  by  Louis  Berger  and  Associates, 
Inc.  under  contract  to  the  State  of  New  Jersey.  The  State,  under  agreement 
with  the  U.S*  Army  Engineer  District  Philadelphia,  had  this  inspection 
performed  in  accordance  with  the  National  Dam  Inspection  Act,  Public  Law 
92-367. 

Blackwood  Lake  Dam,  initially  listed  as  a  high  hazard  potential  structure, 
but  reduced  to  a  significant  hazard  potential  structure  as  a  result  of  this 
inspection,  is  judged  to  be  in  fair  overall  condition.  The  dam's  spillway 
is  considered  inadequate  because  a  flow  equivalent  to  68  percent  of  the  One 
Hundred  Year  Flood  would  cause  the  dam  to  be  overtopped.  To  ensure  adequacy 
of  the  structure,  the  following  actions,  as  a  minimum,  are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of  approval 
of  this  report.  Within  three  months  of  the  consultant's  findings  remedial 
measures  to  ensure  spillway  adequacy  should  be  initiated. 

b.  Within  six  months  from  the  date  of  approval  of  this  report  the 

following  remedial  actions  should  be  initiated: 

(1)  The  downstream  slopes  of  the  dam  embankment  in  the  vicinity  of 
the  bridge  wingwalls  should  be  regraded,  compacted,  and  topped  with  suitable 
slope  paving.  The  channel  banks  immediately  downstream  should  be  protected 
with  stone  riprap. 

(2)  The  immediate  downstream  channel  bottom  should  be  filled  in  wi*;h 
heavy  stone  to  prevent  continual  scouring  and  preclude  the  undermining  of 
the  bridge  structures. 

(3)  The  spalled  and  deteriorated  concrete  surfaces  of  the  bridge 

should  be  patched  and  the  masonry  of  the  wingwalls  on  the  downstream  side  be 
repaired. 

(4)  The  owners  should  develop  a  plan,  in  cooperation  with  the  c“.*v 

Jersey  Gas  Company,  to  either  relocate  the  gas  mains  away  from  the  spii 

channel  or  adequately  protect  them  against  rupture  during  overtopping  of  * 

dam. 


c.  The  owner  should  develop  written  operating  procedures  and  a  periodic 
maintenance  plan  to  ensure  the  safety  of  the  dam  within  one  year  from  the 
date  of  approval  of  this  report. 

d.  An  emergency  action  plan  should  be  developed  which  outlines  actions 
to  be  taken  by  the  owner  to  minimize  the  downstream  effects  of  an  emergency 
at  the  dam  within  six  months  from  the  date  of  approval  of  this  report. 


APPROVED: 


JAMES  Q^TON 

Colonel,  Corps  of  Engineers 
District  Engineer 
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Name  of  Dam  Blackwood  Lake  Dam  Fed  ID»  NJ  00800  and 


NJ  ID#  384 

State  Located 

New  Jersey 

Counties  Located 

Gloucester/Camden 

Coordinates 

Lat.  3948.1  -  Long.  7504.4 

Stream 

South  Branch  Timber  Creek 

ASSESSMENT  OF 
GENERAL  CONDITIONS 


Blackwood  Lake  Dam  is  considered  to  be  in  a  fair  overall 
structural  condition.  While  an  overtopping  of  the  highway 
extending  along  the  centerline  of  the  dam  would  probably  not 
result  in  loss  of  life,  it  could  cause  appreciable  damage  to 
downstream  utilities.  Accordingly,  it  is  recommended  that 
the  dam  be  downgraded  from  high  to  the  significant  hazard 
category.  No  detrimental  findings  were  uncovered  that  would 
lead  to  questions  about  the  dam's  structural  stability. 
Remedial  actions  recommended  to  be  undertaken  in  the  future 
are  1)  regrade  and  protect  the  downstream  embankment  areas 
at  the  bridge  wingwalls,  2)  place  riprap  in  the  downstream 
channel,  3)  patch  the  concrete  and  masonry  surfaces  of  the 
bridge  substructure,  and  4)  relocate  the  gas  mains  out  of 
spillway  channel  or  protect  them  against  rupture  during 
severe  storms.  The  sluiceway  under  the  bridge  is  inadequate 
since  it  can  accommodate  only  67%  of  the  100-year  design 
flood.  In  view  of  the  hazard  classification,  further 
hydraulic  studies  are  recommended  and  the  owner  should 
develop  written  operating  and  maintenance  procedures  as  well 
as  an  emergency  action  plan  and  downstream  warning  system. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  can  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  Phase  I  investigations  is  to 
identify  expeditiously  those  dams  that  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  on  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  the  review  of  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  It  is  important  to  note 
that  the  condition  of  a  dam  depends  on  numerous  and  con¬ 
stantly  changing  internal  and  external  conditions  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  will  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  test  flood  is  based  on 
the  estimated  "probable  maximum  flood"  for  the  region 
(greatest  reasonable  possible  storm  runoff)  or  fractions 
thereof.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition,  and 
the  downstream  damage  potential. 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
NAME  OF  DAM:  BLACKWOOD  LAKE  DAM  FED  ID#  NJ  00800 


SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 


a.  Authority 

This  report  is  authorized  by  the  Dam  Inspection 
Act,  Public  Law  92-367,  and  has  been  prepared  in 
accordance  with  Contract  FPM-36  between  Louis 
Berger  &  Associates,  Inc.  and  the  State  of  New 
Jersey  and  its  Department  of  Environmental  Pro¬ 
tection,  Division  of  Water  Resources.  The  state, 
in  turn,  is  under  agreement  with  the  U.S.  Army 
Engineer  District,  Philadelphia,  to  have  this 
inspection  performed. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate  the 
structural  and  hydraulic  condition  of  the 
Blackwood  Lake  Dam  and  appurtenant  structures  and 
to  determine  if  the  dam  constitutes  a  hazard  to 
human  life  or  property. 


1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances 

Blackwood  Lake  Dam  is  a  58-year-old  local  road 
embankment  approximately  200  feet  long  that  con¬ 
tains  a  concrete  slab  bridge  under  which  there  is 
a  three-celled  sluiceway.  The  embankment  carries 
Blackwood  Road  across  the  north  end  of  the  lake. 
The  embankment  is  approximately  12  feet  high  near 
the  bridge  abutments  and  tapers  in  height  as  it 
progresses  toward  the  east  and  west  banks  of  the 
lake.  The  three-celled  sluiceway  walls  consti¬ 
tute  the  two  abutments  and  the  two  middle  piers 
of  the  bridge.  The  outside  cells  are  7  feet  wide 
and  are  closed  by  means  of  4  foot  by  6  foot  stop 
logs  wedged  between  steel  channels  embedded  in 
concrete.  The  center  cell  is  6  feet  wide  and  is 
U-shaped.  It  was  formerly  closed  by  a  concrete 
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wall  at  the  downstream  end.  Only  the  edges  of 
this  wall  remain  at  the  present  time.  The  sluice¬ 
way  is  22  feet  wide  on  the  upstream  side  and  22.5 
feet  wide  on  the  downstream  side.  The  roadway 
embankment  constituting  the  dam  is  48  feet  wide 
at  the  roadway  level  and  has  approximate  slopes 
of  2 . OH : 1 . OV.  The  left  upstream  side  of  the 
embankment  is  retained  behind  the  southwest  wing- 
wall  of  the  bridge.  The  wingwall  is  72  feet 
long.  Against  this  wingwall  is  attached  a  grad¬ 
uated  rod  that  serves  as  a  water  level  gauge. 
Through  the  same  wingwall  passes  a  concrete  flume 
that  connects  with  a  pump  house  on  the  down¬ 
stream  side  of  the  dam.  The  flume  gate  appears 
inoperable. 

Location 

x Blackwood  Lake  Dam  is  located  0.4  miles  west  of 
the  intersection  of  Blackwood  Road  and  Black 
Horse  Pike.  The  dam  is  built  across  the  South 
Branch  of  Big  Timber  Creek,  which  constitutes  the 
boundary  between  the  Gloucester  and  Camden 
counties.  ^Blackwood  Lake  Dam  is  on  the  boundary 
of  Gloucester  Township  in  Camden  County  and 
Washington  Township  in  Gloucester  County.  _ 

Size  Classification 

The  maximum  height  of  the  dam  is  11.2  feet  at  the 
bridge  structure  and  the  maximum  storage  is 
estimated  to  be  462  acre-feet.  Therefore,  the 
dam  is  placed  in  the  small  size  category  as 
defined  by  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams. 

Hazard  Classification 

While  a  failure  could  cause  substantial  property 
damage  to  the  pump  house  near  the  downstream 
slope  of  the  dam,  to  the  utility  lines  on  the  dam 
itself,  and  to  the  Blenheim  Sewage  Treatment 
Plant  located  approximately  0.5  miles  downstream 
from  the  dam,  no  loss  of  human  life  would  result. 
Accordingly,  it  is  recommended  that  the  hazard 
classification  of  this  dam  be  downgraded  to 
significant.  All  dwellings  on  either  side  of  :fie 
downstream  channel  or  near  the  dam  are  above  the 
flood  elevation.  Approximately  0.8  miles 
downstream,  the  flood  plain  widens  considerably 
and  is  basically  undeveloped. 


Ownership 

As  best  as  could  be  determined,  the  ownership  of 
the  road  and  bridge  structure  that  forms  the  dam 
is  shared  by  the  Boards  of  Chosen  Freeholders  of 
both  Camden  and  Gloucester  counties.  The  county 
dividing  line  passes  through  the  center  of  the 
spillway  bridge,  and  the  dam  embankment  is  a 
municipal  street,  thereby  implying  some  form  of 
joint  ownership.  The  original  dam  was  construc¬ 
ted  with  financing  from  the  two  townships  and  the 
two  counties  involved.  The  responsibility  for 
the  maintenance  and  operation  of  the  dam,  as  per 
a  letter  of  the  New  Jersey  Department  of  Conser¬ 
vation  and  Economic  Development  dated  June  11, 
1968  and  addressed  to  Camden  and  Gloucester 
counties  Boards  of  Chosen  Freeholders,  appears  to 
lie  with  the  Blackwood  Lake  Improvement  Asso¬ 
ciation,  an  association  of  lake  shore  property 
owners.  A  1968  title  search  by  the  Gloucester 
County  Office  of  the  County  Engineer  seems  to 
have  discovered  that  the  Blackwood  Lake  belonged 
to  a  Davis  Estate.  It  was  not  clear  whether 
part  or  all  of  the  dam  was  on  the  property  of  the 
Davis  Estate. 

Purpose  of  Dam 

The  dam  presently  impounds  a  recreation  lake. 
However,  a  water  supply  pump  house  exists  near 
the  left  (east)  abutment  and  is  the  property  of 
the  Garden  State  Water  Company.  The  pump  house 
is  located  on  the  downstream  side  just  a  few 
yards  east  of  the  left  (east)  abutment  of  the 
bridge.  As  reported  in  an  inspection  report  in 
March  of  1942,  the  pumps  of  the  pump  house  were 
driven  by  a  water  wheel.  Thus,  the  former 
purpose  of  the  dam  may  have  been  both  water 
supply  and  power  generation. 

Design  and  Construction  History 

The  original  Blackwood  Lake  Dam  and  spillway  were 
built  in  1922.  No  information  was  located  con¬ 
cerning  the  hydraulic/hydrologic  criteria  upon 
which  the  design  of  the  original  dam  was  based. 
The  dam  was  reconstructed  in  1942  following  its 
collapse  during  the  September  1940  flood  during 
which  several  upstream  dams  were  also  overtopped 
and  destroyed.  The  1940  flood  records  indicate 


that  the  embankment  was  overtopped  by  4.5  feet  of 
water  and  that  the  dam  failed  because  of  a  wash¬ 
out  of  the  downstream  embankment  slopes. 

In  1942  plans  were  prepared  for  substantial  modi¬ 
fications  to  the  dam  and  Application  No.  384  was 
filed  for  their  construction  on  April  16,  1942. 
The  modifications  included  a  75-foot-long  circu¬ 
lar  spillway  upstream  from  the  bridge,  designed 
to  accommodate  a  maximum  discharge  of  1,770  cubic 
feet  per  second.  These  modifications  were  never 
constructed,  however.  New  gates  were  installed 
in  the  spillway  in  1947.  These  gates  are 
mentioned  in  an  article  that  appeared  in  the 
Philadelphia  Bulletin  on  August  17,  1967.  Several 
articles  that  appeared  in  the  local  New  Jersey 
newspapers  in  August  1967  describe  the  damage 
done  by  the  flood  that  year  when,  once  more,  the 
dam  was  overtopped  (see  Appendix).  In  order  to 
reduce  the  probability  of  the  dam’s  overtopping 
in  the  future,  the  Camden  County  Engineer  had 
prepared  in  July  1967  a  plan  for  modifications  of 
the  sluiceways  consisting  of  a  reduction  in  the 
height  of  the  stop  logs  and  the  removal  of  the 
concrete  wall  obstructing  the  downstream  end  of 
the  center  sluiceway  cell.  In  order  to  construct 
these  modifications,  after  prolonged  discussions, 
the  lake  level  was  lowered  in  late  1968.  The 
modifications  were  constructed,  presumably 
shortly  after  the  lake  was  lowered.  In  a  letter 
from  the  Blackwood  Water  Company  to  the  Camden 
County  Engineer,  dated  March  17,  1969,  a  serious 
leak  through  the  dam  embankment  was  mentioned. 
This  leak  had  presumably  occurred  after  the  lake 
was  raised  to  its  new  level  (as  per  modified 
sluice  gates).  Although  there  is  no  record  of 
it,  the  leak  must  have  been  subsequently 
repaired.  No  records  were  located  that  would 
indicate  any  further  overtoppings,  damage,  or  any 
repairs  or  modifications  to  the  Blackwood  Lake 
Dam  after  1969. 


Normal  Operating  Procedures 

No  information  could  be  obtained  relating  to 
operating  procedures  except  for  the  removal  of 
stop  logs  in  the  sluiceways  and  the  lowering  of 
the  lake  level  in  the  past. 


1.3  PERTINENT  DATA 


Drainage  Area 

The  drainage  area  of  Blackwood  Lake  Dam  is  19.1 
square  miles. 

Discharge  of  Dam  Site 

The  spillway  capacity  at  maximum  pool  elevation 
is  1,764  cfs. 

Elevation  (above  MSL) 

Top  of  dam  -  21.8  (bridge  deck  or  roadway) 

Recreation  pool  -  +  11.8 

Streambed  at  center  line  of  dam  -  +  9.3 

Reservoir 

Length  of  maximum  pool  -  6,000  feet 
Length  of  recreation  pool  -  3,500  feet 

Storage 

Top  of  dam  -  462  acre-feet 
Recreation  pool  -  54  acre-feet 

Reservoir  Surface 

Top  of  dam  -  90.6  acres 
Recreation  pool  -  18.0  acres 


Type  -  earth  embankment  with  3-celled  concrete 
sluiceway 
Length  -  200  feet 

Maximum  structural  height  -  14i  feet  (concrete 
bridge  structure) 

Effective  height  at  spillway  -  2.5  feet  (top  of 
stop  logs) 

Freeboard  between  normal  reservoir  and  top  of 
dam  -  10  feet 
Top  width  -  48  feet 
Side  slopes  -  2H:1V  U/S ,  2H:1V  D/S 
Zoning  -  composition  and  compactness  unknown 
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h.  Diversion  and  Regulating  Tunnel 
None  -  inoperable  flume 

i.  Spillway 

Type  -  3-celled  concrete  sluiceway 
Length  of  weir  -  20  feet  (total  3  cells) 
Crest  elevation  -  +11.8 

J.  Regulating  Outlets 

Stop  logs  in  outer  cells  of  the  3-celled 
sluiceway 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 


The  only  information  available  for  review  were 
partially  legible  drawings  of  the  proposed  reconstruc¬ 
ted  bridge  and  dam  prepared  in  1942  by  the  W.P.A.,  and 
the  1967  drawing  for  the  modification  of  the 
sluiceways  prepared  by  the  Camden  County  Engineer.  No 
design  or  construction  drawings  were  located  for  the 
bridge  or  dam  construction  or  repairs  prior  to  1967. 
The  plans  prepared  by  W.P.A.  in  1942  contain  details 
pertaining  to  a  large  portion  of  the  original  1922 
construction.  This  was  further  supplemented  by 
measurements  done  during  the  field  inspection. 


2 . 2  CONSTRUCTION 


No  information  was  available  on  the  construction  of 
the  original  dam  except  for  the  fact  that  it  was  done 
by  the  Kolyn  Construction  Company  and  John  Albertson, 
Contractor. 

2.3  OPERATION 

See  Section  4. 

2.4  EVALUATION 

a.  Availability 

In  view  of  the  dam  assessment  and  recommendations 
contained  in  Section  7,  it  is  felt  that  sufficient 
engineering  data  are  available  to  not  require 
obtaining  additional  design  data  on  the  original 
contract  plans. 

b.  Adequacy 

In  view  of  the  dam  assessment  and  recommendations 
contained  in  Section  7,  it  is  felt  the  field  in¬ 
spection  provided  adequate  engineering  data  upon 
which  to  base  a  reliable  assessment. 

c.  Validity 

The  validity  of  the  1942  and  1967  plans  is  not 
challenged. 
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SECTION  3  -  VISUAL  INSPECTION 


\ 

.1  FINDINGS 


a. 


b. 


General 


J 


The  visual  inspection  was  conducted  on  Septem¬ 
ber  3,  1980,  at  which  time  the  water  level  in  the 
lake  was  producing  a  moderate  flow  over  the 
three-celled  sluiceway  (which  prevented  close 
inspection  of  the  timber  stop  logs).  The  overall 
physical  condition  of  the  dam  is  fair,  but  the 
embankment  slopes  are  very  poorly  graded, 
especially  at  the  bridge  downstream  wingwalls. 


Dam 


The  roadway  embankment,  which  forms  the  main  dam 
structure,  was  assessed  to  be  in  a  solid  and 
stable  condition,  although  pavement  runoff  at  the 
gutter  lines  causes  a  continual  drainage  problem, 
especially  on  the  downstream  side.  The  crest  of 
the  dam  is  an  asphalt-paved  two-lane  road.  A 
considerable  portion  of  the  downstream  sideslopes 
adjacent  to  the  wingwalls  has  been  heavily 
eroded,  particularly  on  the  left.  This  may  be 
due  to  a  combination  of  poorly  compacted  fill 
that  was  replaced  after  the  flood  of  1967  and  the 
erosion  from  roadway  runoff.^  On  the  down¬ 
stream  side,  the  effective  length  of  the  embank¬ 
ment  is  considerably  shorter  than  on  the  upstream 
side  because  of  adjacent  ground  filling  due  to 
the  construction  of  a  residence  on  the  right  and 
the  Blackwood  Water  Company  pump  house  on  the 
left. 


c.  Appurtenant  Structures 

The  concrete  bridge  that  carries  the  Blackwood 
Road  traffic  over  the  spillway  is  in  fair  condi¬ 
tion.  It  is  a  unique  three-celled  culvert  formed 
by  the  abutments  and  the  two  piers  supporting  the 
bridge  deck.  The  steel  beams  used  for  the 
support  of  the  formwork  used  to  construct  the 
bridge  deck  are  still  visible  on  the  downstream 
side  and  are  heavily  rusted  and  corroded.  Two 
utility  mains  cross  the  bridge  opening  and  are 
supported  either  on  the  sluiceway  walls  or  on  the 
downstream  wingwalls.  They  are  the  gas  mains  of 
the  South  Jersey  Gas  Company.  They,  together 
with  the  steel  beams  mentioned  above,  effectively 
encroach  on  the  clear  opening  under  the  bridge 


and  could  be  damaged  if  there  were  a  flood.  The 
dam  supports  the  poles  of  the  aerial  lines  of  the 
main  cable  of  the  New  Jersey  Bell  Telephone 
Company  and  the  power  line  of  the  Public  Service 
Electric  &  Gas  Company.  These  lines  would  also  be 
endangered  in  case  of  overtopping.  The  concrete 
of  the  upstream  face  of  the  bridge  exhibits  heavy 
spalling  in  several  places.  The  concrete 
surfaces  of  the  sluiceway  are  eroded  and  the 
aggregate  is  exposed.  The  downstream  sidewall 
shows  a  sizeable  joint  separation.  The  down¬ 
stream  portion  of  the  bridge  abutments  and  the 
downstream  wingwalls  are  constructed  of  stone 
masonry.  This  masonry  is  eroded  in  several 
places  and  shows  joint  cracks.  The  upstream 
bridge  parapets  that  extend  to  the  upstream  left 
wingwall  constitute  an  effective  barrier  to  flow 
during  overtopping  and  would  cause,  in  such  an 
event,  additional  rise  in  the  water  level. 

Reservoir 

Blackwood  Lake  has  stable  wooded  banks,  but  there 
is  little  evidence  of  maintenance.  Immediately 
adjacent  to  the  dam,  the  reservoir  shows  heavy 
vegetative  growth,  indicating  silting  and  shallow 
depth. 

Downstream  Channel 

The  downstream  channel  is  reasonably  well-defined 
and  flows  through  a  basically  undeveloped  area 
except  for  the  residence  adjacent  to  the  right 
bank.  This  residence  is  well  above  the  flood 
level,  however.  Further  downstream  is  the 
Blenheim  Sewage  Treatment  Plant,  which  is  located 
on  low  terrain  adjacent  to  the  channel  and  could 
suffer  heavy  damage  if  the  channel  were 
overtopped. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

Operational  procedures  were  not  observed  by  the  in¬ 
spection  team.  The  present  owner  of  the  lake  appears 
to  have  only  maintenance  responsibility.  No  opera¬ 
tional  procedures  exist  except  those  undertaken  in  the 
past  (such  as  the  dewatering  of  the  lake  in  1968). 

4.2  MAINTENANCE  OF  DAM 

Maintenance  of  the  roadway  and  bridge  is  carried  out 
as  part  of  the  maintenance  program  for  the  road 
system.  There  is  apparently  little  or  no  continual 
maintenance  of  the  sluiceway  under  the  bridge. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

There  are  no  workable  operating  facilities  except  for 
the  stop  logs  that  were  installed  in  the  two  side 
sluiceway  cells. 

4.4  DESCRIPTION  OF  WARNING  SYSTEM  IN  EFFECT 

There  is  no  formalized  warning  system  in  effect.  The 
dam  is  positioned  on  the  county  boundary  line,  which 
may  be  the  cause  of  possible  jurisdictional  misunder¬ 
standing. 

4.5  EVALUATION  OF  OPERATIONAL  ADEQUACY 

No  overtopping  of  the  dam  has  been  recorded  since 
1967.  Although  the  structure  appears  to  operate 
satisfactorily  even  though  it  is  essentially  unatten¬ 
ded,  the  ownership  responsibility  for  periodic  main¬ 
tenance  and  a  warning  system  should  be  clarified  in 
the  future  by  responsible  authorities. 
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SECTION  5  -  HYDRAU LI C/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data 

In  accordance  with  the  criteria  in  the  Recom¬ 
mended  Guidelines  for  Safety  Inspection  of  Dams, 
it  has  been  determined  that  the  dam  at  Blackwood 
Lake  is  small  in  size  and  of  significant  hazard. 
Accordingly,  the  Spillway  Design  Flood  (SDF)  was 
determined  by  the  inspection  team  to  be  a  1  in 
100-year  storm.  The  inflow  hydrograph  was  cal¬ 
culated  using  precipitation  data  from  Technical 
Paper  No.  40.  The  inflow  hydrograph  and  flood 
routing  were  performed  utilizing  the  HEC-1  Dam 
Break  version  computer  program.  Peak  inflow  to 
the  reservoir  for  the  1  in  100-year  storm  was 
2,934  cfs  and,  when  routed,  was  reduced  insigni¬ 
ficantly  to  2,627  cfs.  The  spillway  capacity 
before  overtopping  occurs  is  calculated  to  be 
1,764  cfs.  Therefore,  the  spillway  will 
accommodate  67%  of  the  SDF.  This  flood  would 
cause  the  dam  to  be  overtopped  by  approximately 
.9  feet. 

b.  Experience  Data 

Records  indicate  that  the  dam  has  been  overtopped 
and  failed  in  the  past  (see.  Paragraph  1.2  g.). 

The  September  1940  flood  caused  the  failure  of 
the  dam  by  washing  out  the  embankment  on  the 
right  of  the  spillway  and  partially  undermining 
the  embankment  on  the  left.  High  water  marks 
indicated  that  the  flood  passed  over  the  road  at 
a  depth  of  about  4.5  feet  (approximately  equiva¬ 
lent  to  one-half  of  the  probable  maximum  flood- 
PMF)  and  that  the  maximum  high  water  level  beyond 
the  dam  was  about  2.5  feet  lower. 

c.  Visual  Obervations 

The  concrete  sluiceway  under  the  bridge  appears 
to  be  functioning  adequately  under  the  normal 
flows  except  for  the  siltation  just  upstream  of 
the  stop  logs.  At  the  time  of  inspection,  the 
water  level  was  4  inches  above  the  top  of  the 
stop  logs  and  above  the  concrete  floor  of  the 
center  U-shaped  cells.  The  gauge  attached  to  the 
bridge's  upstream  wingwall  indicates  an  elevation 
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of  2  feet  5  inches  from  the  adjacent  bottom.  It 
can  be  assumed  that  the  zero  of  the  gauge  is  at 
the  reservoir  bottom.  The  gauge  therefore  serves 
only  to  indicate  the  depth  of  water  in  the 
reservoir. 

Overtopping  Potential 

Based  on  the  results  of  the  hydraulic  analysis, 
the  capacity  of  the  spillway  is  inadequate  to 
accommodate  the  SDF.  The  dam  has  been  overtopped 
at  least  twice  in  the  past,  and  the  hydraulic 
review  indicates  that  the  potential  for  overtop¬ 
ping  continues  to  exist.  However,  property  damage 
or  hazardous  conditions  are  likely  to  occur  only 
downstream,  and  no  loss  of  life  would  be  ex¬ 
pected.  (None  is  recorded  during  the  failure  of 
1940  and  overtopping  of  1967.) 

Drawdown  Potential 

At  the  present  time,  the  only  facilities  avail¬ 
able  to  draw  down  the  lake  are  the  stop  logs , 
which  would  have  to  be  removed  to  effect  the 
drawdown.  If  the  logs  are  removed,  it  would  take 
approximately  15.5  hours  to  draw  down  to  eleva¬ 
tion  9.25. 


SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


Visual  Observations 

The  bridge  structure  and  the  concrete  of  the 
sluiceway  are  in  overall  fair  condition  and  their 
structural  stability  is  considered  adequate. 

Based  on  available  records,  the  bridge  is  founded 
on  hard  pan  that  is  overlain  by  hard  sandy  clay. 
However,  due  to  the  constructed  sluiceway  changes 
beneath  the  deck,  the  excessive  exit  velocities 
could  gradually  scour  out  the  discharge  channel 
and  eventually  endanger  the  stability  of  the 
downstream  wingwalls,  which  already  show  evidence 
of  past  scouring.  The  dam  embankment  is  judged 
to  be  in  a  satisfactory  and  stable  condition,  as 
it  is  excessively  wide  compared  to  its  height  and 
is  protected  on  the  left  upstream  side  by  the 
long  bridge  wingwall. 

Design  and  Construction  Data 

As  no  design  data  relating  to  the  concrete 
bridge  were  available,  little  can  be  deduced 
relative  to  the  bridge's  structural  stability 
except  that  it  exhibits  only  minor  surface  spal¬ 
ling  and  some  joint  separation  at  the  sidewalk. 
The  concrete  spillway,  although  hydraulically 
inadequate,  appears  to  be  conservatively  designed 
structurally  and  is  therefore  judged  to  be  in  an 
adequate  structural  condition. 

Operating  Records 

No  formal  operating  records  exist.  As  previously 
stated,  the  dam  appears  to  have  operated  satis¬ 
factorily  under  normal  flows  as  there  does  not 
appear  to  be  any  record  of  the  roadway  being 
overtopped  since  1967. 

Post  Construction  Changes 


There  have  been  no  changes  to  the  hydraulic 
elements  of  the  dam  since  1968.  The  dam  appears 
today,  with  the  exception  of  the  removal  of  the 
downstream  concrete  wall  blocking  the  center  cell 
of  the  sluiceway  under  the  bridge,  essentially  as 
it  existed  in  1942. 


e.  Seismic  Stability 

The  bridge  appears  to  have  an  adequate  factor  of 
safety  against  static  loadings,  and  experience 
indicates  that  it  will  therefore  have  adequate 
stability  against  Zone  1  dynamic  loadings.  The 
height  of  the  embankment  is  sufficiently  low  to 
be  only  negligibly  vulnerable  to  any  type  of 
loading. 
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SECTION  7  -  ASSESSMENTS/RECOMMENDATIONS/ 
REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 
a.  Safety 


Subject  to  the  inherent  limitations  of  the  Phase 
I  visual  inspection,  the  Blackwood  Lake  Dam  is 
classified  as  being  in  a  sound  and  overall  fair 
condition.  This  assessment  applies  also  to  the 
concrete  bridge  and  the  sluiceway  below  its  deck. 
No  seriously  detrimental  findings  were  uncovered 
in  this  inspection  that  would  lead  to  questions 
about  the  dam's  structural  stability.  The 
concrete  sluiceway  under  the  bridge  is  inadequate 
hydraulically,  being  able  to  accommodate  only  27% 
of  the  1/2  PMF  design  flood.  The  overtopping 
potential  is  considerable  because  of  the 
hydraulically  substandard  spillway  crest  width 
and  the  ease  with  which  the  narrow  sluiceway 
openings  under  the  bridge  can  be  blocked  with 
debris.  There  is  little  that  can  be  done  to 
increase  the  present  spillway  capacity  without 
undertaking  major  reconstruction.  However,  as 
there  is  a  potential  for  heavy  damage  to  utility 
lines  at  the  dam  and  the  sewage  treatment  plant 
downstream  but  only  a  slight  potential  for  the 
loss  of  human  life  should  the  dam  collapse,  is 
recommended  that  the  hazard  category  be  down¬ 
graded  to  significant. 

Adequacy  of  Information 

The  information  gathered  for  the  Phase  I  inspec¬ 
tion  is  deemed  to  be  adequate  regarding  the 
structural  stability  of  the  dam  except  for  the 
lack  of  detailed  information  regarding  the  bridge 
foundations.  No  surveys  or  inspections  have  been 
recorded  since  1974,  and  the  dam  has  undergone 
deterioration  since  that  time. 

Urgency 

The  remedial  measures  set  forth  below  should  be 
performed  in  the  near  future. 


d.  Necessity  for  Further  Studies 

Since  the  dam  spillway  can  accommodate  only  a 
small  percentage  of  the  SDF,  and  in  view  of  the 
hazard  classification,  it  is  recommended  that 
additional,  more  precise  hydraulic  studies  be  mad 
in  the  near  future. 


7.2  RECOMMENDATIONS/REMEDIAL  MEASURES 


It  is  recommended  that  the  ownership  and  responsi¬ 
bility  for  maintenance  be  clarified  so  that  the 
recommended  remedial  work  and  O&M  procedures  can  be 
implemented  without  legal  ambiguities. 

a .  Recommendations 

(1)  The  downstream  slopes  of  the  dam  embankment 
in  the  vicinity  of  the  bridge  wingwalls 
should  be  regraded,  compacted,  and  topped 
with  suitable  slope  paving.  The  channel 
banks  immediately  downstream  should  be 
protected  with  stone  riprap. 

(2)  The  immediate  downstream  channel  bottom 
should  be  filled  in  with  heavy  stone  to 
prevent  continual  scouring  and  preclude  the 
undermining  of  the  bridge  structure. 

(3)  The  spalled  and  deteriorated  concrete 
surfaces  of  the  bridge  should  be  patched  and 
the  masonry  of  the  wingwalls  on  the  down¬ 
stream  side  be  repaired. 

(4)  The  owners  should  develop  a  plan,  in  coopera 
tion  with  the  South  Jersey  Gas  Company,  to 
either  relocate  the  gas  mains  away  from  the 
spillway  channel  or  adequately  protect  them 
against  rupture  during  overtopping  of  the 
dam. 

b.  O&M  Maintenance  and  Procedures 

In  the  near  future,  the  owners  should  develop 
written  operating  procedures  and  a  periodic  main¬ 
tenance  plan  to  insure  the  safety  of  the  dam.  The 
owners  should  also  develop  an  emergency  action 
plan  and  a  downstream  warning  system  to  minimize 
the  potential  for  damage  during  severe  storms. 
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12.  00  HOURS- 


CFS 

P62  7 

2439 

1697 

726 

52526. 

CMS 

74 

69 

48 

21. 

1487. 

INCHES 

1  19 

3  31 

4  25 

4  26 

hrt 

30  17 

83  99 

107  82 

108  30 

AC -FT 

1209 

3367 

4322. 

4341 

THOUS  CU  M 

1492 

4153. 

5331 

5355. 
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SUMMARY  OF  DAM  SAFETY  ANALYSIS 


• - 

ELEVATION 

STORAGE 

INITIAL 

11. 

VALUE 

80 

0. 

SPILLWAY  CREST  TOP 

11.  80 

0. 

OF  DAM 

21.  BO 

387. 

OUTFLOW 

0 

0 

1764. 

RATIO 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

DURATION 

TIME  OF 

TIME  OF 

OF 

RESERVOIR 

DEPTH 

STORAGE 

OUTFLOW 

OVER  TOP 

MAX  OUTFLOW 

FAILURE 

...  pmf 

_  W.  S,  ELEV _ 

OVER  DAM 

_  AC -FT 

CFS 

HOURS 

HOURS 

HOURS 

0.  00 

22.  73 

0.  93 

479. 

2627. 

9.  00 

12  00 

0.  00 
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pTWrMKiel  raiwt  a  week  ago  b  Ut  .  . 

fare  ad  nuay  f awiii * »  around  The  association  has  be 
ift,  Uke  to  leave  thou  homtt  maM  tor  a  couple  of 
fbeeanoe  of  the  fVwd  Thompson  wd  But 

I  Qurtw  TV— pa m.  cf  1  W:l-  'ears  *fo  it  had  about 
, cm  V*—,  %»d  be  ifcwka  the  >-  n*^oben 
,yoarw#d  pat—  and  apiliwev  rhett  »f*  towa  dl  ar 

Mould  be  peplwced  people  Irving 

{  Tho—peon.  onm  Bernard  the  lake  who  aught  Ik  taieresi- 
.  Bette  aed  Joeepfc  Hamit'  jo.  ex-  ed  in  towing  the  asaocutioa 
acts  to  appoint  a  u  ti  nine-  now.  according  to  Thompson. 
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fart  of  the  lake-area  people  for  \  Gloucester  *  ^4  wi- 

t  Laka  <i  on  the  area  pmif'-tion  and  to  eacour  deuu  who—  homes  9r:m¥ 
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#jp  w  Casndm  Couim  «od  Thowipaon  aid  he  expects!  up  »  he  wtter  lire.  TVib p» 

Tsikwgtno  Township  w  Gbo-voiao  teers  next  week  wilt  be- (son  said. 
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